RADICALS, TYPES, DUALISM.
263
at that time, than express the reactions and the relations of compounds;l he said the time had not come for attempting to represent the arrangements of atoms and of molecules by formulae. "Rational formulae/' Gerhardt said, "are a kind of contracted equations." A compound may have several rational formula); that formula is the best which expresses the greatest number of important reactions, and expresses them clearly and intelligibly with the help of a few simple conventions which can be used always. Gerhardt proposed to represent by the formula of a compound the composition of that mass of it which occupies in the gaseous state twice the volume occupied by unit weight of hydrogen. Laurent followed Gerhardt in the use of two-volume formula). In Chemical Method (p. 72) he says:
"By following out the system of volumes, we obtain the formulce which afford the greatest degree of simplicity; which best recall the analogies of the bodies', which accord best with the boiling point and isomorphism; which allow the metamorphoses to be explained in the most simple manner, etc., and in a word, satisfy completely the requirements of chemists."
Laurent compared some of the dualistic formulae with the two-volume formula of the same compounds which Gerhardt and he proposed to use. The following are some of the examples cited by Laurent.2
	Dualistic	Formula).	Two-volume Formulae.	
Aldehyde .	^H^^V oo+6cci4 3 (4ci0);6263Ji22o	=   4 vols. p pi \   ,_ i o UoL-ln;   =1-6 _    9 =  4 ___       A	C2H4O     =2vo CoH,01O =2 CXCloO-2 CJICLO -2 c;ci,o   =2 CoH4O0    = 2	Is.
Chloraldohyde. . . . Bichloraldehydo . Trich loral< lehy dc. Perchloraldehyde Aortic acid. . . .				
Ohlorucctic acid. .				
As Laurent said, these dualistic formulae "represent a series of hypotheses and nothing else whatever77; the two-volume formula cause the facts to stand forth visibly, the facts being "that all these bodies belong to the same series, passing and re-passing from one to the other, and that in a certain sense they are but varieties of one and the same substance, as the thousand
1 Traite de chimie organique, tome iv, pp. 561 onward [Paris, 1856]. 3 Chemical Method, pp. 71, 72.